A 74-year-old right-handed woman without cognitive impairment suddenly developed nonfluent aphasia. Brain MRI showed acute infarction in the right frontal lobe and insula without involvement of the corpus callosum. A neurological examination demonstrated not only transcortical motor aphasia, but also ideomotor apraxia and right hand predominant constructional apraxia (CA). To date, right hand predominant CA has only been reported in patients with corpus callosum lesions. The right hand predominant CA observed in our patient may be associated with the failure to transfer information on the spatial structure from the right hemisphere to the motor cortex of the left hemisphere.
Introduction
Constructional apraxia (CA) refers to the inability of patients to accurately copy a drawing or three-dimensional construction (1) . This condition can be caused by either the failure to effectively analyze the spatial structure of a model (perceptual function) or coordinate motor output to reproduce the structure through a sequence of actions (motor function) (2) . Whether the former or latter is related to the failure in reproducing visual figures is usually unclear in each patient in clinical practice; therefore, the more general term "constructional disability" is also used to describe this condition. Constructional praxis is thought to be closely associated with the parietal and prefrontal cortex functions (2) .
To date, right hand predominant CA has only been reported in patients with corpus callosum lesions (3) (4) (5) (6) . This fact can be explained by the failure to transfer information from the right hemisphere, which is considered the dominant hemisphere for constructional praxis, to the motor regions of the left hemisphere (3) . We herein report a patient with right hemisphere infarction in whom CA was predominant in the right hand even though the corpus callosum was not involved. onstrated motor aphasia. The National Institute of Health (NIH) stroke scale score was 2; the patient was unable to identify the current month (1 point) and exhibited moderate aphasia (1 point). There was no motor weakness, ataxia, sensory disturbance, hemi-inattention or extinction. The results of a blood test were normal, except for a D-dimer level of 3.15 μg/mL (normal range: <1.0). An electrocardiogram (ECG) showed a normal sinus rhythm without abnormal Q waves.
Diffusion-weighted brain MRI showed acute infarction in the middle and posterior portions of the right inferior and middle frontal gyri and the anterior portion of the right insula. No corpus callosum lesions or enlargement of the inferior horn of the lateral ventricles were detected ( Fig. 1 shows MRI conducted seven days after onset). Based on the criteria described by Mariën et al. (7), the patient was diagnosed as having crossed aphasia. There was neither significant stenosis nor occlusion in the internal carotid or middle cerebral arteries on brain MRA or carotid ultrasonography. A transthoracic echocardiogram demonstrated a reduced wall motion and thinning of the apex, consistent with the findings of an old myocardial infarct. There were no apparent intracardiac thrombi, and Holter ECG detected no paroxysmal atrial fibrillation. The trial of org 10172 in acute stroke treatment (TOAST) classification of the ischemic stroke subtype was "stroke of undetermined etiology." Fig. 2A) . Regional cerebral blood flow (CBF) was compared with the age-matched database of easy Z-score Imaging System (eZIS, version 3.5.2 FUJIFILM RI Pharma, Tokyo, Japan) (8, 9) . Images of eZIS demonstrated regions showing a Z-score of 2 or more in the region of infarction without involvement of the parietal lobes (Fig. 2B) .
The patient's neuropsychological function was evaluated within three weeks after onset. Table 1 shows the results of the Standard Language Test of Aphasia (SLTA) (10-12), a standardized Japanese test for aphasia. While object naming and word fluency were severely impaired, auditory comprehension and word/sentence repetition were relatively preserved. The SLTA also revealed agraphia and impairment of calculation. The findings of SLTA were largely consistent with a diagnosis of transcortical motor aphasia.
The patient's apraxia was evaluated using the Standard Performance Test for Apraxia (SPTA) (13), a standardized Japanese test for apraxia (Table 2 ). There was no motor or comprehension impairment disturbing the evaluation of apraxia. The patient was unable to cough on verbal command or perform imitation, indicating the presence of buccofacial apraxia. Meaningless gestures were mildly disturbed in the bilateral upper limbs to an equal extent. The patient's ability to perform fox imitation (14) was almost normal bilaterally; however, pigeon imitation (14) was impossible. While gestures of tool use were mildly impaired in the bilateral upper limbs to an equal extent, actual tool use was not disturbed. These findings were considered to reflect ideomotor apraxia. The patient was able to transfer meaningless gestures from the left to right hand (and vice versa) with closed eyes, a skill that is frequently impaired in patients with corpus callosum lesions (15) .
In order to evaluate CA, the patient was asked to copy figures, first with the right hand and then with the left hand. On the two-dimensional drawing made with the right hand, asymmetry of the figures was observed, although the patient's figure copying ability with the left hand was almost symmetric (Fig. 3A-C) . On the three-dimensional drawing made with the right hand, disorganization of the cube was apparent, while deformation was mild on the cube image copied with the left hand (Fig. 3D-F) . The results of the drawing tasks of the SPTA did not suggest the presence of hemispatial neglect. The building block test, a block design test on the Wechsler Adult Intelligence Scale (WAIS), was performed first with the right hand and then with the left hand. The time to completion was 126 seconds (normal range: <60) with the right hand and 30 seconds with the left hand. The second trial was also performed first with the right hand followed by the left hand immediately after the first trial. The time to completion was 240 and 28 seconds, respectively. Because the time to completion of the right hand in the second trial was much longer than that of the left hand in the first trial, the presence of CA in the right hand was strongly suggested.
Although the various types of apraxia were observed in this patient, as described above, activities of daily living were not impaired by apraxia during hospitalization for approximately three weeks. The line bisection and line cancellation tasks on the Behavioral Inattention Test (BIT) did not reveal hemispatial neglect. The Wechsler Memory ScaleRevised scores were as follows: verbal memory index: 82, visual memory index: 89, general memory index: 83 and attention/concentration index: 79. Decreased verbal and general memory indexes may be influenced by aphasia. 
Discussion
Although ideomotor apraxia and dyscalculia are rare in patients with right hemisphere lesions, a previous study of patients with crossed aphasia demonstrated that these features were present in a proportion of subjects (7) . This study also showed that constructional apraxia was not uncommon (27/41 cases) in patients with crossed aphasia (7). This finding indicates that critical regions for constructional praxis are usually present in the right hemisphere in both uncrossed and crossed aphasia patients.
In the present patient, while ideomotor apraxia was observed in the bilateral upper limbs to an equal extent, CA was more severe in the right hand than in the left. Unlike the right hand, the spatial disorganization of figure copying with the left hand was mild, and the result of the building block test with the left hand was normal. Accordingly, the ability to analyze the spatial structure of the model was considered to be largely preserved in this patient, whereas the transfer of information from the right hemisphere to the motor cortex of the left hemisphere appeared to be impaired, similar to that noted in patients with corpus callosum lesions (3) (4) (5) (6) .
To date, right hand predominant CA has only been reported in patients with corpus callosum lesions (3) (4) (5) (6) . However, if the commissural fibers carrying information on the spatial structure are involved in the right hemisphere before passing through the corpus callosum, right hand predominant CA may occur theoretically, even though the corpus callosum itself is not affected. Fig. 4 shows a schematic drawing that may explain the right hand predominant CA observed in our patient. We assume the black circle in this figure to be one of the critical regions for constructional praxis. The right hand predominant CA may be explained by the preferential involvement of the fibers passing from this region to the motor cortex of the left hemisphere. Further studies of a larger number of patients are needed to clarify whether right hand predominant CA occurs in association with right hemisphere infarction in patients without corpus callosum lesions.
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